Two new compounds, named as (2R,3S)-pinobanksin-3-cinnamate (1), and 15-hydroxy-(22E,24R)-ergosta-3,5,8(14),22-tetraen-7-one (2), were isolated from the endophytic fungus Penicillium sp. FJ-1 of Acanthus ilicifolius Linn. Their structures were elucidated on the basis of spectroscopic analysis. Additionally, compound 1 exhibited potent neuroprotective effects on corticosterone-damaged PC12 cells, and compound 2 showed potent cytotoxicity on glioma cell lines.
Mangrove plants grow in tropical and subtropical intertidal habitats [1] . Many chemical constituents, such as terpenoids, alkaloids and polysaccharides, have been isolated from these plants and exhibited anti-virus, anti-microbial and anti-proliferative activities [2] [3] [4] [5] . Previous studies have revealed that sterols, flavones, alkaloids and triterpenoids are the main constituents of the mangrove plant Acanthus ilicifolius Linn. [6] [7] [8] [9] . This paper describes the isolation from the endophytic fungus Penicillium sp. FJ-1 of A. ilicifolius and characterization of a novel flavanone, (2R,3S)-pinobanksin-3cinnamate (1), as well as a new steroid with a long crossconjugation moiety, 15-hydroxy-(22E,24R)-ergosta-3,5,8 (14) ,22tetraen-7-one (2) ; the biological activities of the two compounds were also examined.
Compound 1 was obtained as a light yellow powder. Its HR-ESI-MS (m/z 403.1176 [M+H] + , calcd. 403.1179) gave the molecular formula C 24 H 18 O 6 . The 1 H NMR spectrum of 1 (Table 1) displayed the characteristic signals of flavanones at δ 5.76 (1H, d, J = 2.5 Hz, H-2) and 5.80 (1H, d, J = 2.5 Hz, H-3); two protons in ring A at δ 6.02 (1H, d, J = 2.0 Hz, H-6)， and 6.07 (1H, d, J = 2.0 Hz, H-8); and five protons in ring B at δ 7.52 (2H, m, H-2′, H-6′), and 7.33-7.35 (3H, m, H-3′, H-4′, H-5′). A pair of trans-olefinic protons at δ 6.43 and 7.56 (each 1H, d, J = 16.0 Hz), and five mono-substituted phenyl protons at δ 7.53 (2H, m) and 7.34-7.38 (3H, m) indicated the presence of a cinnamoyl group in 1. The 13 C NMR spectrum of 1 (Table 1) showed 24 signals consisting of two carbonyl carbons (δ 191.1, 166.4), 18 aryl carbons, two olefinic carbons (δ 117.5, 147.8) and two oxygenated methenyl carbons (δ 72.4, 81.6). In the HMBC spectrum (Figure 1 ), the correlation between H-3 (δ H 5.80) and C-1″ (δ C 166.4) indicated the linkage of a cinnamoyl group at C-3 of the flavanone moiety. A cis relationship between H-2 and H-3 was assigned on the basis of the coupling constant (J 2,3 = 2.5 Hz) and a positive Cotton effect (322 nm, +16.85) observed in the CD spectrum of a hydrolysis product of 1, pinobanskin; thus the absolute configuration at C-2 and C-3 was determined to be 2R,3S [10, 11] . Thus, compound 1 was identified as (2R,3S)-pinobanksin-3-cinnamate. [13] . Therefore, the structure of compound 2 was determined as 15-hydroxy-(22E,24R)-ergosta-3,5,8 (14) ,22-tetraen-7-one, which is an unusual 15-hydroxy sterol with the cross-conjugated system from C-3 to C-14 by three double bonds and a carbonyl group at C-7.
Compound 1 increased the viability of corticosterone-damaged PC12 cells in a dose-dependent manner (Figure 3 ), but compound 2 did not. However, compound 2, when evaluated for its cytotoxic effect against glioma cell lines, produced IC 50 values of 3.2, 4.1 and 2.3 µM on U251, BT-325 and SHG-44, respectively, but compound 1 had only a weak cytotoxic effect against the glioma cell lines. The positive control, temozolomide, exhibited IC 50 values of 31, 37 and 21 µM on U251, BT-325 and SHG-44, respectively. 
Experimental
General: Optical rotation was measured with a Perkin-Elmer 241MC polarimeter. CD spectra were obtained on a Jasco V650 spectropolarimeter. The NMR spectra were recorded on a Bruker AV-500 spectrometer, using TMS as an internal standard. The IR spectrum was obtained from a Perkin-Elmer IFS-55 spectrometer, and the UV spectrum from a Shimadzu 2100 spectrometer. The HR-ESI-MS were measured with an API QSTAR Pulsar mass spectrometer (Bruker). Column chromatography was performed with silica gel (60-80, 200-300 mesh, Marine Chemical Industry Factory, Qingdao, China) and Sephadex LH-20 (Merck, Germany). ODS (50 m) was purchased from YMC Co. Ltd (Japan). 
Fermentation, extraction, and isolation:
The endophytic fungus FJ-1 was cultured on PDA at room temperature for 7 days. Two pieces of mycelial agar plugs (0.5 × 0.5 cm 2 ) were inoculated into 1000 mL Erlenmeyer flasks containing 400 mL potato dextrose broth. The culture was shaken at 120 rpm at room temperature for 7 days, and then kept still at room temperature for 21 days. The culture broth (50 L) was filtered to give the filtrate and mycelia.
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The filtrate was evaporated in vacuo to small volume and subjected to silica gel CC with fast elution with light petroleum, chloroform, ethyl acetate, and acetone to afford 4 fractions. The ethyl acetate portion (8.5 g) was chromatographed over silica gel with a gradient elution of light petroleum/acetone (20:1-2:1) to obtain 6 subfractions (S1-S6). After separation of sub-fraction S3 (2.1 g) by reversed phase silica gel CC (MeOH/H 2 O by gradient elution (1:9-10:0) and Sephadex LH-20 sequentially, compound 1 (7.6 mg) was obtained.
The mycelia were extracted with acetone (× 3) and the extract was evaporated to yield a crude extract (32.0 g). This was subjected to CC on silica gel using gradient elution with light petroleum-acetone (100:1-100:100) to give 10 fractions. Neuroprotective effect assay: Differentiated PC12 cells were used in the experiments and cell viability was measured by the MTT method. PC12 cells were incubated with 0.2 mM corticosterone for 24 h in either the presence or absence of compounds; cells treated with the same solvent alone formed the negative control [14] .
Cytotoxic activity assay:
Cytotoxic activity against glioma cell lines was evaluated by the MTT method [15] . Three cell lines, U251, BT-325 and SHG-44, were used in this assay.
